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No. XLIL 
MEMOIR ON AMPHIBIA.* 



SERPENTS. 

Read, Feb. (~\F the various animals which merit the atten- 
1797. v^/ tion and refearehes of naturalifts, ferpents 
are not the leaft important, and the flight information and 
inaccurate ideas which we have of their manner of being, 
and of their habits, leave a rich and immenfe field for us 
to inveftigate. 

Long convinced that many curious obfervations might 
be derived from a careful ftudy of thefe animals, I have 
profited by the opportunities derived from a refidence on 
this continent to employ myfelf on the fubjeft. They 
have been one of the objects of my refearehes during a 
journey of about 2400 or 2500 miles made laft fummer 
in the fouthern parts of the United States, and among the 
Indians. I have even fearched for thefe reptiles in their 
retreats during the winter ; that feafon which nature feems 
to have afligned to them for effecting a confiderable change, 
might we not fay a renewal, of feveral of their constituent 
parts. 

The rattlefnakes (crotalus of Linngus) appearing to me 
the mod interefting, and offering the greateft number of 
curious phenomena (notwithftanding the dangers, too 
much exaggerated however, to which thofe who give 
themfelves up to fuch inveftigations are expofed) will 
form the principal objects of this memoir. 

Before 

* This memoir is part of a differtation on amphibia in general, which 
I hope to publifh after new obfervations which I propofe to make. 
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Before I enter into the detail of my ebfervations, it is 
neceflary to prefent and difcufs fuccin&ly, what has been 
faid and written on thefe animals, and to examine what 
we know concerning them. 

The manner in which thefe amphibia attack the animals 
deftined for their food is one of thofe problems in natural 
hiftory which are yet to be refolved. The means they 
employ, as well as the real caufes of many furprifing efie&s, 
not yet well or unanimoufly ftated, are unknown to us. 
According to fome, the crotali and feveral other fcrpents 
have the faculty of enchanting and attra&ing birds, fquir- 
rels, rabbits, frogs, &c. (aves fciurofque ex arboribus in 
fauces revocant. Linn, Syft, Nat.) According to others 
they infpire them with terror, to fuch a degree, that if we 
can put faith in the effe&s related, we fhould be tempted 
to believe that they are from that moment deprived of 
their fenfes, and, as it were, attacked with infanity. Ac- 
cording to others, in fine, thefe animals are violently af- 
fected and fuffocated by a vapour, and fetid emanation, 
which the reptile diffufes upon every thing around it. 

It is faid that when the ferpent wifhes to feize a bird, a 
fquirrel, &c. he remains motionlefs, his eyes conftantly 
fixed upon his prey, and that then the unhappy vi&im, 
a£ted upon by a fupernatural power, lofes all its faculties, 
and cannot even have recourfe to flight : it agitates itfelf, 
throwing out lamentable cries, goes, returns, advances, 
retreats, approaches, retires, comes and goes again, till 
at laft exhaufted by fatigue, it voluntarily delivers itfelf up 
to its enemy, who delays not to devour it. Such are the 
effe&s attributed to enchantment, terror, or the fuffbcating 
vapour which thofe ferpents, it is faid, have the power of 
calling round them, and which affe&s every animal which 
is found within its atmofphere. Let us examine thefe 
three pretended caufes, and compare them with their fup- 
pofed effects. 

3 B 2 Admitting 
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Admitting thefe effeds, attefted by fo many perfons, 
and by fo many refpedable authorities, effeds of which I 
pretend not to deny the reality, but which 1 am likewife 
far from irrevocably adopting, it appears to me repugnant 
to reafon to attribute them to enchantment, giving to that 
expreflion the full latitude which it prefents to the imagi- 
nation. We are no longer in that barbarous age in which 
men gave credit to enchantments, witchcraft, and mi- 
racles. 

Reafon which ought to- be the fole guide of all men, 
feafon, thebeft gift of the author of all things, and the 
peculiar attribute of man, has at length aflumed the upper 
place and driven out that general fanaticifm which former- 
ly triumphed over unreflecting credulity. I do not pre- 
tend however to fay, that we are yet enabled to explain 
every thing ; there are fads, (and the fubjed of which I 
am treating is an example) whofe caufes we have not yet 
been able to difcover. But the men of the prefent day 
are fufKciently enlightened to remain in fufpenfe, and in 
fuch cafes to rejed every idea of the fupernatural, fortile- 
geous, or miraculous. 

If then the eflFeds in queftion really exift, we may be 
allowed to believe that ferpents, deftined by nature (our 
common mother, always confident with herfelf ; always 
equally beneficent and juft,) to fubfift on animals which 
have the advantage of fuperior flight and fpeed, ought to 
be endowed with proper arms and a power by whofe aid 
they may furprize and fecure their prey. But what are thefe 
arms ? What this power ? Is it one of thofe fecret opera- 
tions which nature feems to envelope in impenetrable 
myftery ? No. It is fimply a fad till now unknown, 
merely becaufe, ift, Thefe animals, whofe pretended ugli- 
nefs and danger have been fo much exaggerated, inftil 
into us a fpecies of repugnance which few have the cou- 
rage to overcome. 2d, Becaufe few well-informed natu- 

laliffo 
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ralifts have had it in their power to obferve them attentive- 
ly, and for a length of time ; and becaufe the greater num- 
ber of naturalifts have been contented with reporting the 
fads collected in their travels.* 3d, Becaufe the oppor- 
tunities to make fuch obfervations are few, and require a 
long and particular attention, which few men are capable 
or willing to afford. 4th, Laftly, becaufe thefe reptiles, 
in order to exercife with fecurity this imputed power, muft 
feek retired fpots, in w r hich birds, fquirrels, &c. are not 
fubjedl to alarm, and mull: be themfelves at liberty to em- 
ploy the means given them by nature to provide for their 
fubfiftence. 

Let us add to thefe reflections a few fads which give 
them additional force. It is within the knowledge of the peo- 
ple of Philadelphia arid of the United States at large, that 
Mr. Peale, whofe eftablifhment as well as zeal for the pro- 
grefs of natural hiftory, is deftined to produce in this 
country a tafte for lb interefting and ufeful a fcience,f has 

kept 

* The celebrated Catefby to whom wc are indebted for fo many obferva- 
tions and difcoveries, more or lefs interefting, confeifes, fpeaking of the 
boiquira (crotalus horridus. Linn,) that he never was an eye-witnefs of 
the pretended effects of the enchantment exercifed by this reptile over birds, 
fquirrels, &c. but that he is convinced of the fa&s. Might not the fame be 
true of an obfervation related by him, and which upwards of twenty per- 
fons have confirmed to me in my travels, that if the fcrpent is killed while 
thus fixing an enchanted bird or fquirrel, the charm ceafes, and the animal 
delivered from the enchantment takes its flight. This obfervation, the 
ftrongeft in favour of fuch an opinion, and attefted by naturalifts of reputa- 
tion, appears to me to have much weight, but to require confirmation . 
Kalm has likewife pretended, that when the boiquira is taken and finds itfelf 
fhut up, it refufes all kinds of nourifhment. The obfervations to be related 
in this memoir will prove what degree of confidence is to be placed in fuch 
reports. 

f Let me be allowed to avail myfelf of this opportunity of paying Mr. 
Peale the tribute which every lover of this beautiful and ufeful fcience owes 
to his zeal, his courage, and his conftancy. Without other afTiftance than 
his love for the productions of nature, and his own induftry, he has fucceed- 
ed in forming a mufeum, already very interefting, and which will become 
more and more fo daily. The Philofophical Society by accommodating him 

with 
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kept alive a boiquira for five years and a half. He has 
made on this animal, many obfervations, which, if not con- 
vincing, eftablifh at leaft a doubt as to all the fables which 
have been imagined refpe£ting this reptile. 

* Curious to inquire how this animal feizes his prey, 
he has confined feveral birds in the fame cage with him, 
and the hungry reptile has made many attempts to take 
hold of the bird. This experiment has been repeated 
many times, and every time with the fame effect. I have 
feen, myfelf, one of thefe birds in the cage, but whether 
the reptile was not hungry, or was fenfible of its want of 
power, it remained perfectly tranquil, while the bird was 
perfectly at eafe. It gave no indication which could make 
it believed that it was either enchanted or affrighted ; and 
the air did not appear different, if we might judge by its 
behaviour, from that which it found in an ordinary clofe 
cage. The bird remained two days in the fame fituation, 
without the leaft attention paid to it by the reptile, who 
in the mean time eat a dead one which was prefented to 
him. 

Another living bird was put into the cage with the fer- 
pent : far from being alarmed, it amufed itfelf with peck- 
ing in the bottom and picking up a few grains which it 
found there : often changing place in its accuftomed man* 
ner, and even refting itfelf on the back of the boiquira, 
which made no extraordinary movements. — This experi- 
ment was made feveral times. 

Mr. 

with their building, have given a proof of the protection they afford to 
whatever may contribute to the progrefs of the fciences. May this example, 
well calculated to fix the attention of every good government, be copied by 
enlightened adminiitrators, who following the governments of Europe, and 
principally that of France, may be fenfible of the value of fuch an eftablifh- 
ment, and the neceflity of encouraging it for the good of the people. 

* The following experiments were all made in the fummer, that is during 
the feafon in which thefe reptiles take their nouriihment. 
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Mr. Peale, his children, and myfelf, have often exa- 
mined the reptile. We never perceived it to fend out the 
flighteft fuffocating odour. It is in vain to objedl that the 
living birds thus given it were not of the kind fitted for 
its nourifhment ; for it has eaten the fame birds, when 
prefented to it dead, and it is not ufelefs to remark that it 
never refufed one of them. 

The fame obfervation is not true of frogs, which, in 
the opinion of fome perfons, pafs as the food of the boi- 
quira; Mr. Peale often prefented to it living and dead 
ones. It never touched them. It never in this refpedt 
imitated the black ferpent (coluber conftri&us. Linn.) 
This reptile, which Mr. Peale has likewife preferved alive, 
has eaten the flies, infeds, and frogs (the rana arborea, 
Linn, among others) which were prefented to it. 

Thefe experiments prove : ift, That the boiquira, at 
leaft when it is in a ftate of captivity, has not the power 
of enchanting, affrighting, or fuffocating birds. 2d, That 
it does not nourifh itfelf with frogs. 

The miftake, with refped to the nature of the food of 
this reptile, into which Linnseus and other naturalifts after 
him have fallen, has been owing without doubt to there 
being two fpecies of rattlefnakes ; which he has confound- 
ed together. 

There are within the territory of the United States two 
known fpecies of crotalus. The crotalus miliaris and the 
crotalus horridus of Linnseus. There is however another, 
well diftinguifhed by the inhabitants of the fouth. The 
miliaris is called the ground rattlefnake, and is fo named 
becaufe it keeps itfelf frequently under ground. When 
it comes to the furface it is moft pleafed in the grafs, and 
is the more dangerous as it is difficult to be perceived. 
The fecond is known under the name of the pine-barren 
rattlefnake ; and fo named, becaufe in the fummer, that is, 
in the feafon that it quits its retreat and feeks its food, this 

reptile 
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reptile is found in thofe dry and arid lands which produce 
pines only. The third, a non-defcript, and known by 
the name of the water rattlefnake, is larger than the for- 
mer, is commonly confined to low grounds, and as it lives 
near the waters, might be prefumed to make its food of 
frogs- Neverthelefs I have aflifted at the opening of many, 
(which had been killed for the fake of diminilhing their 
number, and extracting the greafe, of which an oil is pre- 
pared pretended to be of fuperior efficacy in rheumatic and 
other pains, but which in fadt has no advantage over other 
un&uous fubftances) but 1 never found in their ftomachs 
any thing befides birds, fquirrels or rabbits. This new 
fpecies, which is fpoken of neither by Catefby nor Lin- 
naeus, nor by any author with whom I am acquainted, 
appears to have been confounded with the crotalus hor- 
ridus. It differs from it notwithftanding, eflentially, both 
by its habits and external form. The boiquira is marked 
acrofs the back by dark brown tranfverfal lines, a little dia- 
gonal, terminated, on each fide, by a fpot almoft round, 
of the fame colour. The back of the other ferpent is co- 
vered with parallelograms or lozenges of a browner colour 
than the reft of the body, and terminated by a yellow 
border. Thefe differences may be readily obferved in the 
annexed figures, Nos. i and 2. 

After the difcovery of this new fpecies of ferpent, I 
incline to think that the term borridus, which is equally 
applicable to both, ought no longer to fubfift. I propofe 
then to call No. 1. crotalus boiquira, a name by which it 
is generally known : and No. 2. crotalus adamanteus, after 
the form of the marks upon its back. 

Some authors have further advanced that the boiquira 
was very a&ive in the water and among rocks, but very 
flow and inadive in the dry land. This is an error, which 
no doubt owes its origin to the fearfulnefs of thole who 
have fallen into it. Both thefe fpecies are more tardy than 

other 
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other ferpents (colubres). M. Bonnaterre in the intro- 
duction to his ophiology, exprefles himfelf in a manner 
calculated to perpetuate this error, with refpedt to a reptile 
much lefs dangerous than is fuppofed. u Man himfelf," 
fays he, " in fpite of the dominion he pofleffes over all the 
animals," &c. 

It is perfectly well known that the boiquira never at- 
tacks man unlefs he has been touched or affrighted. We 
may pafs very near him without difturbing him, or his 
fhewing the leaft difpofition to bite. It has been faid 
likewife, on as flight foundation, that he climbs into trees, 
and fome naturalifts have afferted with no greater degree 
of truth, that nature has provided this reptile with little 
bells or rattles, which make a noife as it moves along, to 
advife man of its approach. The rattles of thefe fnakes 
make no noife while they creep along. When they are 
frightened or touched, inftead of flying, they coil upon 
themfelves, remain motionlefs and ready to dart forward. 
Then only they move with an inconceivable velocity, the 
rattles which advife us of their vicinity, and which they 
cannot agitate unlefs they are in a ftate of anger and con- 
traction incompatible with the a£t of creeping. 

With regard to the impreflion of terror and alarm which 
fome confider as the fource of the influence of ferpents 
over certain animals, in addition to what I have remark- 
ed, it will be fufficient to compare the ordinary effects of 
fear with thofe which are faid to be exhibited by birds, 
fquirrels, &c. when fixed by a boiquira, to convince our* 
felves of the impoflibility of fuch a caufe. 

Birds and fquirrels have other enemies befides ferpents. 
Man, dogs, cats, and many other animals Ihew them no 
higher favour. On the approach of thefe they fly, and 
no effect is difcoverable fimilar to that which it is pretended 
they exhibit on the view of a ferpent. 

Well ! 
3C 
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Well! perhaps the partifans of the third opinion will 
exclaim : this power, thefe arms which are not yet difco- 
vered, are neither terror nor enchantment, but a fetid 
emanation which the reptile cafts around it, and which 
affedls the animals which experience it to that degree that 
they become incapable of flight. The obfervations of Mr. 
Peale, already related, contradidl this opinion. I ihall 
oppofe to it another and more recent fadl. 

Mr. Peale and myfelf had eight living rattlefnakes 
confined in a box of about eighteen inches fquare. We 
did not open it before the end of three or four weeks, 
when, after having taken them out in the prefence of Dr. 
Deveze, a member of this fociety, one of the fons of Mr. 
Peale, and of two other perfons, we examined the box 
with attention and did not perceive the flighteft extraor- 
dinary fmell. 

I have feen in my excurfions many ferpents irritated, 
and ready to dart upon me.* I never perceived that they 
emitted the flighteft odour. 

It refults from what I have juft faid, that all which has 
been reported and written refpe&ing ferpents to the prefent 
time, is at leaft very dubious ; that the ftudy of thefe ani- 
mals is, as it were, yet to be commenced : and that it offers 
to the naturalifls who undertake it, the moft interefting and 

curious 

* The crotalus boiquira, and adamanteus, the mokafen, which I call 
agkifhodon mokafen, the coluber conftri<5tor, getalus, ceftivus, and faurita 
of Linnaeus ; the Coach-whip fnake of Catefby — the corn make of the fame 
author — another very long one marked like the boiquira but unfurnifhed with 
rattles, and climbing trees — the ferpent with a copper-coloured belly of 
Catefby : and feveral other non-defcripts, to enumerate which would take up 
too much time. All thefe reptiles, upon touching them flightly with a flick, 
recoil upon themfelves, raife their heads, and make a hiffing while they open 
their wide mouths. One day I took in my hand a black fnakc, after having 
irritated and made it wild, it bit me on the lower joint of the fore-finger, 
two or three drops of blood iffued from the wound, which very much 
alarmed my guide and feveral perfons who were witneffes, in a few fe- 
conds the wound had dried up, and I felt no greater pain than if 1 had been 
only pricked by a pin. 
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curious obfervations and difcoveries. I fhall now proceed 
to detail my own obfervations, and thofe which 1 have 
made conjointly with Mr, Peale. 

First Observation. — Amongthe information which 
I endeavoured to obtain in my travels with refpedt to fer- 
pents in general, there was one point which greatly excit- 
ed my curiofity. Several perfons, and one among the 
reft,* to whom I owe a debt of gratitude for civilities and 
marks of friendfhip, which will forever reft engraven on 
my heart, had informed me that the female rattlefnake 
concealed its young ones in' its body. That when they 
were alarmed by any noife, or by the approach of man, 
they took refuge in the body of their mother, into which 
they entered by her mouth. This fa(5t had been already 
afcertained with refpect to the viper of Europe, but in 
confequcnce of the unfavourable and repulfive difpofitions 
infpired by this kind of reptile, and in order to render it 
ftill more hideous, an abfurd interpretation was given to 
this fad. It was pretended that this ferpent eats its little 
ones after having given them birth. Curious to verify this 
faft, related of the boiquira, I was conftantly occupied 
with this idea, and began to defpair of ever making the 
obfervation, when at a moment in which I thought the 
leaft of it, accident furniflied me the means. Having 

3 C 2 fallen 

* This eftimable perfon is General Pickens. In a lamentable fituation, 
and when my life was in clanger among the Indians, I owed my fafe- 
ty to the Axons; recommendation which he gave to the Indian guide and 
interpreter, which he had procured for me, and to the letters which he had 
given me for different chiefs. His modefty will be perhaps affected by the 
liberty I take of naming him without his knowledge, but he will- ex- 
cufe this tranfport of my gratitude. This honed American, as much be- 
loved by his fellow-citizens as by the Indians, whom he has frequently 
engaged and defeated in battle, knows how to confer obligations without af- 
fectation ; to do good is in him a natural movement, fo much the more to 
be praifed, as among the greater part of men, it is the effect of intereft, 
pride, or /vanity. 
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fallen fick among the Indians, I found myfelf obliged to 
remain a few days with one of them in the neighbourhood 
of Fine Log, During my convalefcence I took a walk 
every morning in the neighbourhood, and one day when 
1 was following a pretty broad path, I perceived, at a 
diftance, a ferpent lying acrofs the road in the fun. I had 
a flick in my hand, and drew near to kill it, but what 
was my furprize, when, in the moment that I was about 
to give the T>low, the reptile perceived me, coiled upon 
itfelf, and opened its large mouth, into which five ferpents, 
which I had not till then obferved, becaufe they were 
lying along its body, rufhed into the gulph which I had 
conceived opened for myfelf. I retired to one fide and 
hid myfelf behind a tree, the reptile had crawled a few 
paces, but hearing no further noife, and not perceiving me, 
ftretched itfelf out afrefh. In a quarter of an hour the 
young ones came out again. Satisfied with this obferva- 
tion I advanced anew towards the animal, with intention 
to kill it and examine the interior of its ftomach : but it 
did not permit me to approach fo near as it did the firft 
time, the young ones entered with ftill greater precipita- 
tion into their retreat, and the boiquira fled into the grafs. 
My fatisfadtion and aftonifhment were fo great that I did 
not think of following it. 

Second Observation. — On my return to Philadel- 
phia, I recalled to Mr. Peale's recollection the projedfc 
which we had formed the preceding winter, of going into 
Jerfey to fearch for the boiquira in his retreats. He con- 
fented, and with the more readinefs, as he had juft loft the 
one which he had kept alive five years and a half. He 
in confequence wrote to Bridgetown to Dr. Elmer. On 
receiving an anfwer we ftarted in the month of February ; 
the feafon was already advanced, but not fo as to render our 
expedition fruitlefs. Citizen Adet, minifter of the French 

republic, 
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republic, a member of this fociety, and zealous in the 
purfuit of fcience, was to have been of our party, but was 
unfortunately prevented by illnefs. Arrived at Bridgetown 
we went forward to Morris River, in company with Dr. 
Elmer and Mr. White, who loaded us with kindnefs, and 
facilitated our refearches by every means in their power. 
We were to have found at Morris River Captain Hawkins, 
who is perfectly acquainted with the retreats of thefe rep- 
tiles, and deftroys them every year by hundreds. 

The Captain not being yet arrived, we were conducted 
by an inhabitant to a place where he affured us he would 
fhew us boiquiras. Jn the w^y he made us obferve on 
the fide of a rifing ground on the banks of Morris River, 
excavations which had been made three weeks before, and 
in which had been found 75 of thefe reptiles entwined 
with each other. The hole was from three to four feet 
deep, and of about the fame diameter. The way to the 
bottom of this hole is not ftraight. 

I (hall remark here, once for all, that boiquiras choofe 
for their winter quarters two different fituations. One on 
the fouth fide of hills, and the other in low grounds, filled 
with roots, and covered with a thick cotton-like mofs 
(fphagnum paluftre. Linn.). I have remarked, ift, That 
the expofure was not always the fame. 2d, That the 
way in was tortuous. 3d, The entrance was fmall enough 
to prevent the wind from penetrating with too much force. 
Captain Hawkins told me that he had never met with any 
of thefe reptiles in holes of which the entrance was larger 
than their bodies. 4th, In both thefe fituations there is 
always found a running ftream of fpring water which 
never freezes at this depth, fo that the boiquiras in their 
retreat are always near or over the water, but never in it. 

Thofe naturalifts who have advanced that thefe reptiles 
feed on frogs, and fuch like animals, will doubtlefs not 
fail to lay hold of this circumftanee and interpret it in fa- 
vour 
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vour of their opinion. But fa£ts are very convincing to 
the contrary. The boiquiras feek the fides of hills, and 
the low bottoms in which fprings are found, in order to 
fhelter themfelves from the cold and froft which makes 
them perifh. They are in thefe retreats only during the 
winter, that is to fay, during the time that they are torpid 
and do not eat. In fummer they'always keep upon the 
heights, in the drieft and molt arid places. I made this 
remark during my travels, and the fadt has been confirmed 
to me by Captain Hawkins and the inhabitants of New 
Jerfey, in which ftate thefe animals are in abundance, and 
where accidents from them are frequent, the foil being 
generally dry, fandy and arid. 

I return to my narrative. Being arrived at the place 
whither our guide wiflied to condud: us, we began, all of 
us, to dig where he pointed out. Our refearches were 
fruitlefs. We hunted in three other places without fuc- 
eels. 

The next day Captain Hawkins, having arrived, con- 
duced us four miles, into a low ground, at the foot of a 
fmall hill. It was covered with birch, dogwood, and other 
fhrubs, and with a prodigious number of large trees fallen 
down and rotted, whofe flumps were yet left. It is under 
thefe roots that the boiquiras retire. A layer of rich 
black earth, formed of the remains of vegetables, and two 
or three inches deep, was covered by a thick bed, about 
5. or 6 inches high, of the fphagnum paluftre, below 
this bed of earth were found, at fmall intervals, fprings 
which ran through a loofe miry foil into which a ftick 
might be thruft eafily five or fix feet. It is in the neigh- 
bourhood of thefe fprings, and above this miry foil, the 
reptiles are found which were the object of our inveftiga- 
tion. Our firft attempt was unfuccefsful. Captain Haw- 
kins opened however another cavity in which we found 
two boiquiras of moderate fize. In two other places we 

found 
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found nothing. Captain Hawkins now concluded us 
about half a mile further to a low g v ound nearly fimilar, 
lefs covered with wood, but confiderably loaded with 
fphagnum paluftre, without which we fhould have funk 
infallibly into the mud, fo foft was the foil. The firfl: 
fearch produced nothing ; but the fecond made us ample 
amends for the pains we had given ourfelves till that time. 
In the fpace of tv/o hours, and in a fpot of ground about 
12 feet long and 8 or 9 wide, we took eight boiquiras of 
various fizes, which had each from two to nine rattles. 

I had perfuaded rnyfelf, after the different reports which 
I had heard, that I fhould find in the fame cavities, and 
mingled with the boiquiras, many other fpecies of ferpents 
and even frogs. Having met with' none, 1 inquired of 
Captain Hawkins if he had ever made the fame obferva- 
tion. He anfwered it was not rare to find black fnakes 
(coluber conftridtor) mingled with the boiquiras ; but he 
had never met with others, except once that he found in 
the fame hole a young garter-fnake (coluber faurita) : as 
to frogs or toads he had fometitnes met with them, but in 
fmall numbers, and very rarely. 

We afked him whether he was acquainted with the re- 
treat of other ferpents, he anfwered in the negative, but 
fuppofed they paffed their winters in holes at the foot of 
trees, on the heights. It would not be lefs important to 
difcover and invelligate the retreat of other reptiles : the 
true way to do it would be, it appears to me, to obferve 
what holes are in the vicinity of the exuviae, which thefe 
animals call: off in the fpring and autumn, and to feek 
them in fuch places during the winter. 

Third Observation. — The cold was very mode- 
rate when we made this fearch, for about 10 o'clock the 
thermometer flood at 30 or 31 of Fahrenheit's fcale : 
at noon we plunged it into the mud above which lay the 
boiquiras, where we left it ton minutes : it had rifen to 

43° 
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43° when wc took it out. At the time when we found 
(even ferpents together in the fame place, the fun had 
great power, the thermometer in the (hade being above 
40 . The ferpents began to be fenfible in this mild tem- 
perature : as we put them into the box which we had 
brought for this purpofe they moved their rattles ; but we 
did not perceive them to make any efforts to dart forward 
or bite. 

After our return to Philadelphia, our boiquiras remained 
above three weeks in the fame box, which, as I have al- 
ready related, did not emit the flighted odour when we 
took them out of it. 

Fourth Observation. — At the end of this time 
we fhifted them. I chofe out one with rattles, which had 
been wounded by the blow of a (lake in digging it out, 
and therefore could not live long, with the intention to 
make a few obfervations on the teeth of thefe reptiles. 
The feafon began to be very mild, the reptiles began to 
agitate their rattles ; but unwilling to lofe fo favourable an 
opportunity, I feized the boiquira with great caution by 
my left hand, and holding it very near its head, fo that by 
forcing its jaws forward I made its mouth open. I at- 
tempted with fciflars in my right hand to diffedfc out the 
fle(hy membrane or (heath which contains one of the 
fangs. I accidentally burft the bladder which held the 
venoift, and two or three drops flowed upon my fingers. 
This liquor was of a clear and tranfparent yellow colour. 
After the operation, I took a fmall pair of flat pincers and 
drew the fang. At the moment I extracted it, five or fix 
drops of poifon came out \vith force, and flew to the dif* 
tance of about two paces. I proceeded in the fame man- 
ner to get the other fang, but made no venom fly out ; 
and, lefs happy than in my firft attempt, I brought away 
with it a portion of the jaw. 

My 
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My intention was, ift, To examine the teeth and fangs 
of thefe reptiles : 2d, To obferve whether they would be 
reproduced, and in what fpace of time: but the animal 
dying of its wounds, or rather of the cold which came on 
two days afterwards, we fhall not have it in our power to 
make this laft obfervation. 

Fifth Observation. — I put into a fmall bottle, with 
water, the teeth of the boiquira, and carried them to Dr. 
Graffi, of our fociety, who, prevented by fome patients 
under his care, had not been able to affift at our experi- 
ment, and we examined them together. I opened with 
attention the flefhy membrane which 1 had removed with 
the tooth, and wc found eight teeth attached by a little 
fibre to a common membrane, as reprefented in Fig. 5. 
Tbefe teeth are deftined to replace the old. ones, which, ac- 
cording to all appearance, fall at leaft once every year.* 

Sixth Observation.— Having remarked the prodi- 
gious quantity of young teeth in this flefhy membrane, I 
was curious to learn what is their arrangement while the 
animal is alive. Mr. Peale had been fo kind as to prepare 
for me a young boiquira, one of thofe which we had 
taken, and which had died that day. I chofe it for the 
fubjeft of my experiment, it was almoft dry, I loofen- 
ed lightly, with a penknife, the flefhy and dried flieath 
which covered one of the fangs, and perceived three teeth 
of different fizes, placed one above the other in the man- 
ner defcribed in Fig. 3. Not perceiving any more,. I con- 
cluded that, the fmall ones had been either removed with 
the flefhy part, or were fo concealed as to render it irn- 
pofhble to dilcover them. 

3 D Seventh 

# This obfervation is not new. I have fince found, in confequence of 
my refearches, that this multiplicity of teeth had been already remarked in 
the European viper (coluber natri Linn.) ; and that John )3artram menti- 
ons the fame fact in a Memoir on the Boiquira, printed in the Philofophical 
Tranfadions. Volume XLI. No. 456. 
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Seventh Observation. — The above obfervations led 
me to another fad: which I was not looking for, which 
ieems to me to explain the prodigious quantity of venom- 
ous matter of which 1 fpoke in my firft remarks. Beneath 
each fang, and towards the middle of the lower jaw, t 
find a bladder which has a communication with the root 
of the tooth. This bladder appears to be a reiervoir of 
the poifon, whence it is tranfmitted to the lower part of 
the tooth, in proportion as the animal pours it forth in the 
adt of biting any objedt. Vid. Fig. 4, 

Eighth Observation. — I do not offer this laft ob- 
fervation as a new one. I am fenfiblc that all the natural- 
ifts who have defcribed the fangs of rattlefnakes and 
vipers, (for they have both the fame conformation) have 
been perfectly acquainted with this fpecies of tooth ; but 
the defcription they give of it is fo inaccurate, that I think 
myfelf obliged to rectify them. All the defcriptions lead 
one to believe, that thefe teeth are hollow at the bafe, in 
their upper part, and at the extremity. They are in fa£t 
pierced at their bafe, and this opening communicates with, 
or rather is included in the bladder which contains the 
poifon ; but the hole which correfponds to this is always 
one or two lines, according to the fize of the tooth below 
the point. It is as it were cut obliquely. The interior 
part of the tooth forms a fpecies of channel which is 
prolonged on the outfide from the fecond opening till near 
the extremity, as may be ktn in Fig. 6. which reprefents. 
a tooth through which a brittle has been pafled. 

I fhall allow my (elf no reflections on thefe obfervations ; 
but I think I have fufficiently demonftrated that we have 
almoft every thing yet to learn relating to thefe extraordi- 
nary reptiles. Time, with repeated and multiplied obfer- 
vations, can alone afford us the information requifite to 
form a folid judgment on this fubjed: : and I am perfuaded 
we fhall arrive at the proof, that the pretended effe&s of 

enchantment. 
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enchantment, terror, or a fuffocating emanation, the pro- 
duce of that unreflecting horror which thefe reptiles in- 
fufe into the greater part of mankind, are very natural 
phenomena, and of eafy explication, as foon as obfervers 
and naturalifts have learnt to fhake off their prejudices, 
and will be bold enough, without rafhnefs, to feek thefe 
animals in their retreats, at all feafons of the year, in order 
to obferve them with cbolnefs, and without prepoffeffion. 

We, Mr. Peale and myfelf, propofe to make experi- 
ments upon the poifon of the boiquira, and we fhall fub- 
mit them to the fociety when the fads and experiments 
have been fufHciently repeated and authenticated to eftab- 
lifh fome certain truths. I lhall conclude this memoir by 
a few reflexions on the fyftematical diftribution of fer- 
pents. 

Linnseus was of opinion that the teeth of ferpents did 
not afford chara&ers fufEciently marked to be the founda- 
tion of a fyftematical arrangement. He made ufe for this 
purpofe of the plates or fcales which cover their belly and 
the under part of their tail. M. de la Cepede, a fucceflbr 
worthy of BufFon, on account of his eloquence and his 
clearnefs, and ftill more worthy of eulogium on account 
of the refpe£t which he pays to the moft celebrated of na- 
turalifts, the immortal Linnaeus, has followed the fame 
plan. 

M. de la Cepede distributes ferpents into eight genera ; 
namely, Couleuvres (coluber) whofe charadteriftics are large 
fcales under the body, and two rows of fmall fcales under 
the tail. Boa (boa) which have large fcales under the 
body and tail likewife. The rattlefnakes Boiquira (crota- 
lus) which have large fcales under the body, and the tail in 
like manner, but are terminated by rattles, articulated the 
one into the other and giving out a noife. 

The Anguis (anguis) which are wholly covered with 
imbricated fcales. 

3 D % The 
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The Amphijbenes (amphifbsenae), whofe body and tail arc 
covered with circular fcaly rings. 

The Caeciks (caeciliae), the fcales of whofe body are in 
folds. 

The hangaha (langaha), which have large fcales under 
the belly, annular fcales near the anus, and very fmall 
fcales under the tail. 

Laftly, the Acroc hordes (acrochordes), whofe belly and 
tail are furnifhed with little tubercles. 

After this diftribution, it appears that the viper, atropos, 
ammodytes, and feveral which have fangs, and are poifon- 
ous, are confounded with the Coluburs, properly fo called, 
which are not fupplied with this fpecies of teeth, and 
which are all harmlefs. It feems therefore natural to make 
a divifion of this genus already too numerous. 

The genus boa offers another confufion which might be 
avoided. The greater part of ferpents of this fpecies are 
without teeth. There is moreover in America a non-de- 
fcript ferpent (the mokafon) which according to the fcales 
under its belly and tail, ought to be arranged among the 
boas. This fpecies however have not only teeth, but the 
extremities of their jaws are furnifhed with fangs like the 
boiquira. 

For thefe reafons I think * the genus coluber ought to 
be divided into 

Vipers (Vipera), whofe chara&ers would be large plates 
or fcales under the belly. Two rows of imbricated fcales 
under the tail. The extremity of the upper jaw on each 
fide furnifhed with a hollow fang or canine tooth. 
Venomous* 

(Coluber) 

* There is another confideration in favour of this change. It is that all 
fanged ferpents, at leaft all which I have had occafion to fee, appear to me 
certainly viviparous : perhaps the colubres, properly fo cited, are all ovipa- 
rous. This is another fact relating to thefe reptiles very important to ascer- 
tain. 
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(Coluber), Large fcales under the belly. Two rows of 
imbricated fcales under the tail. All the teeth alike. 
No fang or canine tooth. Harmlefs. 

(Boa). Large fcales under the belly and tail. The tail 
without rattles. No teeth. 

Cenchris. Large fcales under the belly and tail. The 
tail without rattles. Small equal teeth. 

Agkiftrodon. Large fcales under the belly and tail. 
No rattles. The extremity of the upper jaw furnifhed 
with two hollow fangs or canine teeth. Venomous. 

In this laft divifion fhould be arranged the mokafon. 

I fay nothing with refpeft to other genera, in which I 
have no alteration to propofe. 
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